Up-regulation of heme oxygenase-1 expression through CaMKII-ERK1/2-Nrf2 signaling mediates the anti-inflammatory effect of bisdemethoxycurcumin in LPS-stimulated macrophages.
We have identified a novel anti-inflammatory signaling pathway that leads to the expression of heme oxygenase-1 (HO-1) in response to bisdemethoxycurcumin (BDMC), an analog of curcumin. Treatment with BDMC suppressed inducible nitric oxide synthase expression and nitric oxide (NO) production by down-regulating NF-kappaB activity in lipopolysaccharide (LPS)-stimulated RAW264.7 macrophages. These effects were reversed by blocking HO-1 activity or expression. The signaling pathway involved in BDMC-mediated HO-1 induction included Ca(2+)/calmodulin-dependent protein kinase II (CaMKII) and extracellular signal-regulated kinase 1/2 (ERK1/2). BDMC induced phosphorylation of ERK1/2 in a CaMKII-dependent manner. Pretreatment with the mitogen-activated protein kinase kinase 1/2 (MEK1/2) inhibitor, U0126, inhibited CaMKII-induced stimulation of HO-1 promoter activity, suggesting that ERK1/2 is a downstream mediator of CaMKII in BDMC signaling to HO-1 expression. Furthermore, the CaMKII-ERK1/2 cascade targets the transcription factor, NF-E2-related factor-2 (Nrf2). Finally, inhibition of the Ca(2+)-CaMKII-ERK1/2-linked cascade attenuated significantly suppression by BDMC of LPS-induced iNOS expression and subsequent NO production. Collectively, our findings identify a Ca(2+)/calmodulin-CaMKII-ERK1/2-Nrf2 cascade as a novel anti-inflammatory pathway mediating BDMC signaling to HO-1 expression in macrophages.